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Overview 

•  West Virginia health challenges 
 
•  What has WVCTSI accomplished? 
 
•  Where do we go from here? 
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BACKGROUND                          
Major Health Concerns: Appalachia extends from 
southern New York state in a swath to northeastern 
Mississippi with WV being the only state located entirely 
within Appalachia. Poverty is pervasive in Appalachia with 
counties of “high poverty” (presence of poverty rates > 1.5 
the U.S. average) located mainly in WV and Eastern 
Kentucky.5 Mortality rates in Appalachia have not 
declined in recent years as they have for the remainder of 
the US6 (Figure 1); Appalachian mortality rates have 
actually increased. Most counties of eastern Kentucky 
and southern WV have mortality rates well in excess of 
the US average (Figure 2).6 WV is comprised 
predominantly of white non-Hispanic persons (92.3%).7 

Increasing mortality rates among white non-Hispanics from 1999-
2013 have been recently described and are most marked in those 
with less education.8 While the association of poor health outcomes 
with lower education levels has been well documented,9,10 Snyder 
points out in a recent PNAS paper that, “Urban America, whatever 
its problems with external causes, seems to share in the 
international decline in mortality in a way that rural America does 
not.”11  WV ranks 47th among the 50 states in the 2015 America’s 
Health Rankings and at or near the bottom for a number of chronic 
diseases including cancer and cardiovascular disease (Table 1). 
Moreover, WV has the highest prevalence of smoking.12 Drug 
addiction is highly prevalent; over the past 2 years, drug overdose 
deaths in WV increased 47% to 32.4 per 100,000 population, the 
highest per capita death rate in the US.1 As a result of the increased 
prevalence of intravenous drug use, hepatitis B and C incidence 
have sky rocketed resulting in the highest and second highest rates, 

respectively, in the nation.13 In recent years, a new, rapidly progressive form of coal worker’s pneumoconiosis 
has emerged as mining practices have evolved, while the impact on health of other energy extraction methods 
such as fracking and mountain 
top removal remain largely 
unknown.6-8 Though there are a 
plethora of areas that we could 
potentially target, we feel impact 
will be greatest by focusing on 
the following health priorities: 
addiction and resultant 
emerging epidemics (hepatitis 
C), cancer, cardiovascular 
disease, and chronic lung 
disease. 
Previous Support and Impact: 
From its inception, the WVCTSI 
(predicated on $19.6 MM IDeA 
CTR funding awarded in 2012 as well as $33.5 MM in cost share funds from WV institutions) has built research 
infrastructure across the state. Prior to the CTR award, there was no consistent statewide infrastructure to 

Figure 1. Mortality rates (per 100,000), 1968-2010 

Figure 2. Appalachian mortality rate 
in 2010 versus U.S. average 

Table 1. WV Ranking Among 50 States in Selected Health Measures 

Parameter 

Value in 
State with 
Best (#1) 

Rank 

WV 
Value 

WV Rank 
among 

50 states 

Cancer Deaths (per 100,000 population) 146.1 221.6  48 
Cardiovascular Deaths (per 100,000 population) 186.5 299.6 45 
Dental Visits (% of adults by self report) 74.9 54.2 50 
Drug Deaths (per 100,000 population) 2.7 32.4 50 
Heart Attack (% of adults by self report) 2.9 7.4 50 
Heart Disease (% of adults by self report) 2.4 7.8 50 
High Blood Pressure (% of adults by self report) 24.2 41 50 
Poor Physical Health Days (Days in previous 30) 2.9 5.3 50 
Premature Death (Years lost per 100,000 population) 5,414 10,129 49 
Smoking (% of adults by self report) 9.7 26.7 50 
Stroke (% of adults by self report) 1.8 4.6 48 

Data Source: America’s Health Rankings, 2015 Annual Report.  
 



Drivers of Increasing Rural 
Mortality 



What has WVCTSI Accomplished? 



N
um

ber	of	Persons	



Investigator Recruitment 

Proposed	 Recruited	

WVU School of Medicine 11 16 
WVU School of Nursing 2 1 
WVU School of Pharmacy 3 5 
WVU School of Dentistry 3 3 
WVU School of Public Health 2 2 

25 27 



WVCTSI-funded Early-Stage (ESI) &  
New (NI) and Clinician Investigators  
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New WVCTSI-Supported Projects 
Training programs in clinical and translational (C/T) science have been 
created and well-subscribed. The M.S. and Certificate program in (C/T) 
Science were developed through the WVCTSI, targeting clinical 
faculty, residents, and fellows to provide research training. To date, 25 
individuals have enrolled and 5 have completed the program. In Year 
3, WVCTSI supported creation of a Ph.D. program in clinical and 
translational science that currently has 8 students enrolled. This 
training initiative is in partnership with the Office of Research and 
Graduate Education with students integrated into the larger education 
community across the Health Sciences Center for seminars, ethics and 
training. Additionally, monthly educational seminars offered by the 
Professional Development Core are broadcast to all partner sites and 
offer CME/CE credits.  

Projects and Collaboration: 
To date, a total of 3,143 projects have been enabled by WVCTSI in a progressively increasing number since 
receiving the CTR award in 2012 (Figure 3), providing compelling evidence of the effective development of 
research infrastructure. A breakdown by project category is represented in Figure 4. Noteworthy is that RedCap 
projects are not included in Figure 4, however, we can report that 858 data instruments were created within 
Redcap in Year 4 alone, illustrative of the exponential increase in WVCTSI facilitated research. Currently (June 
2016), there are 328 active research projects with WVCTSI substantive engagement of the following: 9 Research 

Scholars, 36 Pilots, 45 Clinician Scientists, 18 Practice-Based 
Research Network (PBRN). Additionally, ther are 137 clinical trials 
and 83 Integrated Data Repository (IDR)  projects. An important 
outcome resulting from WVCTSI implementation is the 
development of multisite and multidisciplinary projects. To date, 
WVCTSI has implemented 54 multidisciplinary projects of which 
31 are multisite (Figure 5). 
An important WVCTSI 
accomplishment is the 
development of a culture of 
collaboration and team 
science (Figure 5). The 
network analysis of 
investigators with 
publications relating to a 
WVCTSI enabled project in 
Year 1 is shown in Figure 6. 
Figure 7 is the same 
analysis conducted in Year 
4 and demonstrates an 
enhanced collaborative 
network with a tripling of 
published authors and a 
four-fold increase in 
collaborations. 
 
 

Figure 3. All New CTSI-supported 
Projects by Start Date, Years 1-4 
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Figure 4. WVCTSI-enabled Projects 
by Category, Years 1-4* 
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Figure 5. Multisite & Multidisciplinary 
Projects, Years 1-4 
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Figure 6. Network Analysis of 
Published Investigators in Yr 1 

Figure 7. Network Analysis of 
Published Investigators in Yr 4 

Each dot represents an investigator; lines 
represent association with a collaborator(s). 
 



Multisite & Multidisciplinary Projects 
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Research Productivity by Year  
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Year 1 

Network Analysis of Published Investigators  
Years 1 and 4 

Year 4 

The transition from Year 1 to Year 4 demonstrates an enhanced collaborative network  
with a tripling of published authors and a four-fold increase in collaborations. 

	



Total External Awards  
 WVCTSI Investigators  

 

Productivity: Publications resulting from projects enabled by WVCTSI (e.g. funding, research design, etc.) have 
increased nearly 10-fold from Year 1 to Year 4 (Figure 9). There are a total of 463 publications linked to the CTR 
award as of September 23, 2016. The high level of publication productivity is building a strong foundation for 
future successful external funding applications. Similarly, research presentations and grant applications have 
both substantially increased throughout the first four years of the CTR award (Figure 9). Seventy-five projects 
impacted by WVCTSI have successfully been awarded external funding. Total external dollars awarded to 

Funding of WVCTSI-supported investigators has substantially increased from Year 1 to Year 4, indicative of an 
increased breadth of investigators impacted by WVCTSI as well as an effective infrastructure supporting 
successful applications for external funding (Figure 10).  Noteworthy is that the number of grant applications 
greatly increased in Year 4. It is also exciting that during Years 1-4, there were prominent increases of activity in 
the areas commercialization and entrepreneurship. For example, a WVCTSI Research Scholar went on to file 6 
invention disclosures, start a company (CereDx), launch a clinical trial, and raise over $1.2 MM to support the 
continuation of research funded initially by WVCTSI. Two faculty members (Drs. Hazelhurst and MacLaughlin), 
recruited through the WVCTSI, recently relocated their start-up company (Modulation Therapeutics) to WV. 
Modulation Therapeutics is dedicated to validating and translating novel first-in-class molecules, and through 
collaborative efforts, has been awarded over $1.7 MM from the NCI STTR/SBIR program.  Modulation 
Therapeutics is located in incubator space adjacent to the WVU Health Sciences Center (HSC), facilitating 
further collaborative efforts with WVU investigators. In the feasibility assessment for the Launch-Pad Pilot 
Program, the funded project entitled “Immersive Virtual Reality Portal into Cellular and Subcellular Brain 
Structure” (awarded to Dr. Gianfranco Doretto) enters beta testing in September 2016. A total of 6 Apps have 
been developed with WVCTSI funding, ranging from an app for obese pregnant women to development of an 
integrated tool for patients with Stages 4 & 5 chronic kidney disease. One WVCTSI Research Scholar project 
(“The Development of nI SMART: A Nurse-Led Technology Intervention for Multiple Chronic Conditions in 
Primary Care”) has completed initial testing, is currently in trademark development, is in the process of securing 
external funding. There are multiple examples of translational science projects that now, as a result of WVCTSI 
activities, have potential clinical application, including discovery of G-protein-signaling modulator 3 (GPSM3) as 
a novel drug target for inflammatory arthritis,15  serum immune biomarkers for stroke outcome,16 the identification 
of microRNAs as contributors to worsen stroke outcome,16 and demonstration that whole blood replacement can 
lessen damage from cerebral infarction.16   

Figure 8. Research Productivity by Year Figure 9. Total External Awards to WVCTSI 
Investigators and Supported Projects 
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Return on Investment 

•  $27.8 MM has been invested by WVCTSI through Year 4.  
•  $26.8 MM in new external research funding has been enabled  

•  Includes transferred awards, new funding awards, and industry 
contracts 

•  Total WVU NIH funding has increased  
•  $13,047,666 in Year 1 of the CTR to $17,264,525 in Year 4 

•  256 individuals have been employed (full and part time) as a result of 
WVCTSI funds 

•  $14,220,195 invested in  wages and fringe benefits  
•  Additional scientific training opportunities for graduate (27 total) and 

undergraduate (30 total) students in WV were also made available by 
WVCTSI funding.  



WVCTSI Catalyzed Transformations 
•  Clinical Research 

•  Clinical Research Practice-Based Research Network 
(PBRN) 

•  IRB turnaround time cut in half (39 days) 
•  IRB reciprocation amongst all partners 

•  Informatics 
•  Integrated Data Repository (2 million lives) 

•  Practice Transformation 
•  ECHO program – hepatitis C 
•  WV Medicaid decision to cover retinal screening 

•  Investigator Development 
•  Research Scholars Program created 
•  Intensive pilot project mentoring 

  



Where do we go from here? 
 

Year 5 Initiatives 
 



Priority Initiatives – Year 5 

•  Investigator tracking database 
•  Engage clinical departments 
•  Establish Clinical Trial Center of Excellence 

•  Ensure regulatory compliance 
•  Implement consistent quality assurance 
•  Facilitate faster contract negotiation 
•  Extend Principal Investigator support 

•  Create grant writing service 
•  Analytics initiatives 

•  TriNETX 
•  Genospace 
•  Consultant retained 



Where do we go from here? 
 

Year 6 and Beyond 
 



Geographic Distribution of 
WVCTSI Partners (Years 6-10) 

 
 
 



Thank You!! 


